Introduction
The last two decades have seen a massive increase in both consumer credit and personal bankruptcies.
Policymakers and academics have attempted to understand the sources of these trends and the causal link between them. As part of this debate, there has been much discussion about whether bankrupt individuals are (or should be) excluded from credit markets, and whether these individuals have gone bankrupt due to demand side factors, such as income and employment shocks, or as part of a general trend of increased credit supply. Gross and Souleles (2002) argue that demand side factors play a more important role than those on the supply side by showing that the changes in default rates are not caused by changes in the risk composition of borrowers. More recently, Dick and Lehnert (2009) have suggested that increased bankruptcies are a consequence of increased competition in the banking sector. They argue that improved credit scoring algorithms have helped banks compete and have increased lending to riskier households, which has led to a rise in bankruptcies. In this paper, we seek to re ne the supply-side story to better understand the consequences of ling for bankruptcy by studying the availability of credit to households post-bankruptcy. Understanding the consequences of ling provides insights into the incentives and determinants to le. This question is important for understanding the implications of the credit card legislation recently signed into law, which limits the penalizing strategies banks have previously used to generate signi cant income, particularly from riskier borrowers. 1 Our results provide the most detailed picture to date of credit access for post-bankruptcy consumers.
We have three principal contributions to the literature. We nd broadly that credit availability does decline, but that the average decline is relatively small and short lived. Second, the lowest quality borrowers seem to face the smallest decrease, and in some cases see an increase in credit. To accompany these results, we develop a simple theoretical framework to show that this pattern is a logical, and pro table, strategy for lenders to follow. Third, our results provide con rmation and support for the Dick and Lehnert (2009) story regarding supply changes in the provision of credit being related to bankruptcy; in particular, we show that as credit supply tightened by the end 2007, access to credit post bankruptcy decreased, reducing the ex-ante incentives to le. We also provide a re nement to the Dick and Lehnert (2009) 
explanation in that
we nd low quality borrowers have both the greatest relative increase in credit post bankruptcy and the largest difference in access between high and low credit supply periods. This suggests that the link between expansion of credit and bankruptcy may operate principally through extension of credit to low credit quality 1 The bill, titled the`Credit Card Accountability, Responsibility and Disclosure Act' was signed by President Obama on May 24, 2009. borrowers rather than to all borrower types.
While there have been many theoretical studies analyzing these questions, there is very little empirical evidence, especially regarding facts about credit access post-bankruptcy. The economics literature, in particular, the macro-quantitative models of bankruptcy mostly assume an exclusion penalty where individuals are not allowed to borrow post-bankruptcy for a given period of time. The legal literature on the other hand suggests that there is relatively easy access to credit, relying principally on survey evidence. We discuss both these lines of research in detail in the section below.
The aim of this paper is to contribute to this debate by investigating the degree to which individuals that le for personal bankruptcy have access to credit markets afterwards. To our knowledge, this is the rst study of post-bankruptcy credit access based on a nationally representative sample of consumer credit information that is drawn from lenders themselves. 2 Using panel data provided by a large US credit bureau data, we establish some basic facts about the availability of credit post-bankruptcy and provide a related discussion about the potential behavior of lenders consistent with our empirical results. We focus primarily on access to unsecured lending as measured by credit limits on revolving credit lines, such as credit cards.
Using an empirical methodology to estimate the counterfactual credit for bankrupt borrowers if they had not led for bankruptcy, we rst show that, on average, households are indeed`punished' for having gone bankrupt through limited credit access. However we also show that this reduced credit availability is very short-lived. Indeed, 90% of individuals have access to some sort of credit within the 18 months after ling for bankruptcy, and 75% have access to revolving credit. Second, and more interestingly, we nd that access to credit after bankruptcy is highly heterogeneous: a signi cant proportion of the population (18.3% in our 2003-04 sample) actually seem to receive more credit after ling for bankruptcy than if they had not led. In particular, there appears to be a strong division between individuals that had poor credit histories prior to bankruptcy and those that had good credit histories. We nd that bankrupt individuals with the lowest credit scores have more access to credit, compared to individuals with the highest credit scores prior to bankruptcy: 65% of individuals in the lowest credit score bracket that le for bankruptcy receive more credit after bankruptcy, while that gure is just 4.5% for the highest score individuals that led for bankruptcy. When we further investigate the characteristics of these individuals who received more credit than expected, we nd that they are on average more likely to have low credit scores and live in poorer, less educated communities. In other words, individuals with the least ability and propensity to repay their debts prior to declaring bankruptcy and the least to access nancial or educational resources seem more likely to experience an increase in their credit limits after ling for bankruptcy. Third, we also show that these results are highly dependent on the aggregate credit environment: the large differences in credit access between good and bad creditworthy bankrupts observed during booming credit years of 2003 and 2004 become much less signi cant as the credit crunch begins in 2007. That is, the lowest credit score individuals experience the largest change in credit access post-bankruptcy with the credit cycle.
We interpret these ndings that lenders differentiate credit supply both as a function of credit quality and bankruptcy status. This interpretation is consistent with some of the survey evidence provided by legal studies as discussed in Section 2 below that nd evidence that lenders quickly offer credit even to low credit quality borrowers after bankruptcy. A recent NY Times article also provides a discussion on how the credit card industry has relied on riskier households as a signi cant source of revenue through penalty interest rates and fees. 3 Moreover, this interpretation is also supported by economic theory. To show this and more importantly, to help us better interpret these ndings in a more structured fashion, we build a simple theoretical framework to help understand lenders' decisions and debt valuation. We then use this framework to illustrate that our empirical ndings are consistent with a pro t maximizing lender that differentiates lending decisions by borrowers, as segmented by credit score and bankruptcy status. Two pieces of intuition emerge from our framework. First, lenders have no incentive to reduce borrowers' credit limit unless bankruptcy reveals a change in a borrower's likelihood of repayment in the future or changes recovery rates post default. Second, from an economic perspective, declaring bankruptcy can provide creditors with information about a borrower's ability or willingness to repay debt. Using our data we show that it is the default behavior of only prime-borrowers that changes signi cantly after ling for bankruptcy. For those at the low-end of the credit quality spectrum, delinquency rates remain relatively constant after a bankruptcy ling. This helps explain why lending to low quality borrowers is much less impacted. 4 Indeed, the observed increase in credit provision to subprime borrowers is very much related to increased recovery rates for these borrowers after bankruptcy. To further highlight this result, we present some simple simulation exercises at the end of Section 3. The empirical observations of increased credit access for some borrowers and the differential provision of credit to potentially riskier borrowers are in-line with the implications of our simple model of lender behavior. We then use this framework to analyze how 3 "Credit Card Industry Aims to Pro t From Sterling Payers," May 19, 2009 , Andrew Martin, The New York Times. 4 The nding that low credit quality borrowers see relatively small changes in default probabilities pre-versus post-bankruptcy is consistent with the story that the bankruptcy of a formerly prime-borrower signals the presence of a permanent shock, while people who are at the low-end of the credit quality spectrum tend to be there due to frequent and transitory shocks. We are, however, cautious in this interpretation as we do not have direct evidence of shocks. lending decisions depend on the credit cycle. We argue that in a credit crunch the repayment ability of the low quality borrowers is highly impaired, specially after bankruptcy, while for prime borrowers default probabilities are just slightly increased. Additionally, since the credit cycle is closely related to the business cycle, recovery rates on defaulted debt tend to decrease in a downturn. In consequence, lending to bankrupt low quality borrowers in downturn periods is not as pro table than in credit booms. Our empirical analysis shows that by the end of 2007 bankrupt subprime borrowers faced more dif culties to access the credit market than in 2004, while access to credit for bankrupt prime borrowers is largely unchanged with the credit cycle. This is consistent with the anecdotal evidence provided in a recent NY Times article that the value of debt by non-payers is much higher in a boom than in a recession. 5 The remainder of the paper is organized as follows. In Section 2 we provide a short summary of the economics and legal literature on personal bankruptcy. Both these literature reviews are limited in scope, but intended to provide a baseline for our discussion. In Section 3 we provide a simple stylized model of lender decisions. Section 4 describes our dataset, while Section 5 presents the methodology we use to assess credit availability post bankruptcy, and our results. We follow this with a short section discussing some potential caveats to the analysis in section 6. Section 7 concludes the paper.
Literature on Personal Bankruptcy Economics and Finance Literature
Following the dramatic rise in bankruptcies over the last couple of decades and the surrounding policy discussions, many researchers have attempted to study household bankruptcy decisions and tried to explain the sources and the links between increasing consumer lending and defaults. In doing so, economists have mainly relied on quantitative macroeconomic models, and to a smaller degree on applied analyses that exploit different sources of micro data.
The quantitative macroeconomic models are part of a recent literature on equilibrium models of consumer bankruptcy. Examples include Athreya (2002 Athreya ( , 2004 , Chatterjee et al. (2007) , and Livshits et al. (2007) , which comprise of dynamic equilibrium models where interest rates vary with borrowers' characteristics. Almost all of these models assume the presence of a market exclusion following default. The existence of such an exclusion penalty facilitates these quantitative macro models in a number of ways.
Most importantly, by imposing the presence of a non-renegotiable ex-ante exclusion, the models rule out moral hazard problems. Agents cannot accumulate assets with the explicit intention of expunging debt and then acquiring new debt. Of course, debt renegotiation does occur and nothing prevents a credit issuer from providing credit to a bankrupt ex-post. The presence of an exclusion serves as a reasonable assumption that captures a type of well quanti ed`punishment' for bankrupts and allows researchers to calibrate a cost associated with bankruptcy. Such costs are a key to generating realistic solutions to models where households trade-off such costs against the bene t from a fresh-start (discharge of their debt). Similarly, another motivation for the exclusion assumption in these models is the fact that US Law prevents repeat bankruptcies within an 8 year period and that bankruptcy of an individual is kept on their credit history records for 10 years.
More recently, however, there has been increased discussion about whether these assumptions are realistic, followed by a move away from reliance on such assumptions. For example, Athreya and Janicki (2006) evaluate "the commonly used (but rarely justi ed) assumption" that bankrupt individuals get excluded from unsecured credit markets, as well as examine the quantitative role of exclusion in explaining the surge in both consumer debt and personal bankruptcies. They conclude that such an assumption is hard to justify from a theoretical perspective, especially without a better understanding of the income shocks households face-a key determinant of bankruptcies. This is because lenders have no incentive to punish borrowers after bankruptcy unless bankruptcy reveals a change in their likelihood of repayment. Accordingly, only in the case of small or primarily transitory shocks that exclusion penalties would have the most effect as the option-value to borrow is much less when facing a permanent shock Within the quantitative macro literature, Chatterjee et al. (2009) provide the closest study. They argue that an exogenous credit market exclusion restriction is puzzling because a household that les for Chapter 7 is ineligible to le again for~7 years and with its debts discharged may represent a better future credit risk.
This should be true especially if the bankruptcy was caused by a temporary shock. Our empirical nding of a limited exogenous exclusion period supports their framework and suggests that lenders do indeed use current repayment and bankruptcy status to infer future probabilities of default when deciding whether to lend and to whom to lend.
On the applied analyses front, there are only a handful of studies, primarily due to lack of suitable data.
Stavins (2000) examines the relationship between consumer credit card borrowing, delinquency rates, and personal bankruptcies. She nds that having been turned down for credit makes one substantially more likely to have led for bankruptcy in the past. Similarly, bankruptcy lers are less likely to hold at least one credit card. While both of these observations are suggestive, they do not have an unambiguous interpretation of "exclusion" from credit markets. The extent of this exclusion is especially questionable given her nding that the average number of credit cards held by those with a past bankruptcy was 2.91 compared to 3.58 for those without a bankruptcy. One of the most interesting ndings in Stavins (2000) is that the individuals with prior bankruptcies have higher delinquency rates than the rest of the population, a nding that is suggestive of the systemically different characterization of bankrupt individuals. (2000) show that consumption of the bankrupt households depict higher sensitivity to their incomes than in the period preceding the ling, which is consistent with binding borrowing constraints in the post-bankruptcy period.
Unfortunately, these theoretical arguments or the indirect nature of the evidence so far presented in empirical studies limit our ability to have a solid understanding of the basic facts surrounding households' credit access after bankruptcy, a gap this paper hopes to ll. A very recent study by Han and Li (2009) also analyze this question using data from the Survey of Consumer Finances and a different methodology attempting to understand the equilibrium dynamics and disentangling changes in demand and supply.
Legal Literature
Outside of the economics literature, legal studies on post-bankruptcy rely primarily on available survey data to describe the exclusion patterns. That said, the legal literature has produced a wide range of work on bankruptcy. Among these works is a long-running debate over whether bankruptcy lings are strategically Why would issuers pursue a strategy to lend to borrowers with worsening nancial conditions? Porter (2008) and Mann (2007) argue that issuers stand to pro t by charging suf ciently high interest rates, large fees and by trapping consumers in a debt trap. Broadly speaking the trap is that consumers, even at high interest rates, can pay interest on existing debt obligations using new credit. This, of course leads to higher debt and an increased chance that future payments will need to be met with new credit as well. At high enough rates, issuers can pro t from borrowers that never repay initial principal. Consider the following example. John borrows $500 at 20% interest on a credit card. In the event that John misses a payment, his rate will change to 30% for the duration of the debt, plus a late fee of $39 for each missed payment. John is late on average 3 times a year. Thus, interest and fees on Jon's debt average $267. Principal payments are typically 2% ($10) per month. If John pays the principal payment and half the interest and fees in cash and nances the rest, his debt after a year will actually grow by $13.
While these results are based on surveys alone, the patterns are largely consistent with our ndings.
A Simple Model of Creditor Decisions

Model Setup
To gain insight into why credit issuance may increase for some bankrupt borrowers, we draw on a stylized model of debt valuation and lenders' decisions. The framework starts with a simple de nition of debt from a lender's perspective. The value of debt can be obtained as the weighted average, by the probability of default, of two terms. The rst is the stream of risk free cash ows and second the recovery value in case of default. In other words, the rst term is the value of debt when lenders know that individuals will repay their debt for certain, so it can be valued as simply the discounted future value of payments using the risk-free rate. The second term is the value of debt in case of default and can be obtained by multiplying the face value of debt by the recovery rate and the exposure at default. Accordingly, the value of a debt to a lender can be expressed as:
where F V is the discounted future value of payments in the non-default scenario, P D is the probability of default i.e. the likelihood of non-payment, LGD is the loss given default i.e. the percentage of losses conditional on default, EAD is the exposure at default i.e. the percentage of the face value of debt owed at time of default, and B is the face value of debt. While the F V can have a complex form depending on the type of debt, for our purposes we treat F V to re ect the full credit line rather than the amount borrowed.
This allows us to simplify the assumptions regarding the EAD and abstract from credit line utilization rates. Realistically, the exposure at default might vary depending on credit lines and consumer types. We focus on total credit limit available and assume that the exposure at default is 100% in all cases. Given that many debtors increase utilization rates prior to default, we believe this to be a reasonable assumption.
Furthermore, we are interested in analyzing credit supply and therefore credit limit is more relevant than balance for our purpose.
With this broad framework in place, our goal is to uncover differences in pro tability by type of borrower and by bankruptcy status. In other words, suppose there are four types of borrowers de ned along two dimensions, bankruptcy status and repayment behavior: prime borrowers who have never gone bankrupt, ex-ante prime borrowers who went bankrupt, ex-ante subprime borrowers who have never gone bankrupt, and subprime borrowers who led for bankruptcy. Note that the most straightforward way to think about prime vs. subprime borrowers within our empirical framework above is looking at the spectrum of highto-low credit scores, which mainly re ect a borrower's debt holding and historical repayment behavior.
Accordingly, a lender considers the following four versions of equation 1:
where the superscripts P; SP refer to prime and subprime borrowers, and the subscripts N B and B refer to not-bankrupt and bankrupt, respectively. It is important to note that an individual can be in default of payment but not bankrupt.
To distinguish between these four types of borrowers and to understand the pro tability of each type, we now analyze each of the components of equation 1 in turn. Table 1 presents a summary of our assumptions regarding each of these components. As we have already mentioned, we assume EAD to be 100% for all types. On the other hand, F V and B do vary across these four types of borrowers. However, we can assume these terms to be equivalent across each type without loss of generality as part of a normalization assumption. After all, the risk-free component of one dollar of riskless lending has equal future value for all types of borrower. This claim is based on two assumptions which we think reasonable given the institutional features of the credit card market. One, the length of contract loan is equivalent for each borrower. This ensures that the discounted value of a $1 risk free loan is equivalent across types. Two, we assume that there is a one-to-one mapping from probability of default to interest rate. This enables us to ensure that lenders choosing a particular interest rate for a loan associates that loan with a particular default probability. Once individuals are segregated into the four groups by observables, the loan rates are associated with type alone.
This leave us with two parameters that are key in for our story: the probability of default (P D) and loss given default (LGD). By signing the relationships between each of these parameters for all four types, we can make some claims and derive inference on the pro tability of lenders and thus potentially gain insight into the observed patterns. Note that, for each of these cases we consider the lender's decision at the margin for a single marginal dollar of lending. Subprime borrower (S)
The key component that distinguishes ex-ante prime vs. ex-ante subprime borrowers who have gone into bankruptcy is the change in the probability of default. In our simple model, we assume that ex-ante subprime borrowers move marginally from high to higher default probability post-bankruptcy, while exante prime borrowers show a signi cant increase in default probabilities on average. In other words, ex-ante prime borrowers who le for bankruptcy look a lot more like a subprime borrower after they have led for bankruptcy. This assumption is strongly backed by evidence from our data as shown in Figure 1 , which shows the 90-day delinquency rate for non-bankrupt and bankrupt borrowers in each of 5 credit categories where the 90 day delinquency rate is used as a proxy for non-bankruptcy default. Note that the credit scores listed on the x-axis correspond to the credit score of the bankrupt borrowers before their bankruptcy ling.
As for ex-ante subprime borrowers, the data show that these borrowers' delinquency / default rates are largely unchanged after bankruptcy. These are, largely speaking, borrowers that were already at the bottom of the credit quality spectrum and the shocks that lead to bankruptcy appear not to change their environment to a great extent such that:
For prime borrowers, however, the same data show a very large increase in default: prime borrowers that go bankrupt have much larger default probabilities than prior to ling, such that we can write: P D P B >> P D P N B . In fact, it is these large average changes and differences in post-bankruptcy probability of default which help explain the relative decline in access to credit for primeborrowers post-bankruptcy that we observe in the data. This nding is also in-line with our prior belief that bankruptcy is likely to carry a stronger signal about the post-bankruptcy repayment ability of ex-ante prime borrowers: it is very likely that individuals who had higher ex-ante credit scores ended up in bankruptcy due to a permanent shock, while those who are consistently around the low-end of the credit quality spectrum might be more prone to frequent, transitory shocks.
Unfortunately, the comparison of the expected loss given default across borrower types is a little bit more dif cult. In a simpli ed sense, we would like to know whether the amount a lender can recover after default on a loan changes once borrowers enter bankruptcy. It is certainly plausible to think that creditors' losses conditional on default are lower for both prime and subprime borrowers inside bankruptcy. After all, for subprime borrowers who are not in bankruptcy, the industry expectation is broadly that little or none of the principal of a loan will be recovered. However, once a borrower les for bankruptcy, creditors have a few additional tools at their disposal for the recovery of principal after default due to an exclusion on repeat Chapter 7 lings as well as additional mechanisms that provide lenders the ability to recoup some of their losses under Chapter 7. The same story about legal restrictions also affects the prime borrowers in a similar way. Accordingly, we can also assume LGD SP N B > LGD SP B and LGD P N B > LGD P B . However, there is no empirical evidence available to support these assumptions. Accordingly, we also carry-out a simple simulation exercise to better capture the effects of changes in LGD across our borrower types on lender's decisions.
Following these assumptions, we can now evaluate the relationship between debt values for each group and make some claims about lenders' decisions to supply credit to these different groups.
Claim 1 From a lender's perspective, the value of an extra dollar lent to a subprime borrower who has gone bankrupt is greater than one that is lent to a subprime borrower who has never gone bankrupt:
To see this, we can re-write the debt value equation above for subprime borrowers who have never led for bankruptcy:
Recalling our assumptions that LGD SP N B > LGD SP B and P D SP B P D SP N B ; we can evaluate how equation 2 changes when this borrower becomes bankrupt. Breaking the equation into two parts, we can see that the rst term decreases as individuals move to bankruptcy. However, this change is rather small because the probability of default only slightly increases for these subprime borrowers as discussed above and as shown in Figure 1 :
However, the second term increases as both the probability of default modestly increases and the loss given default decreases:
Accordingly, which of the two terms has a larger effect on V as subprime borrowers move to bankruptcy depends on the magnitude of change in each sub-component. We do know from data (as shown in Figure 1) that the change in P D is relatively small, and therefore, the change in V will be determined by the change in LGD. When the loss given default for bankrupts is suf ciently small compared to the loss given default for non-bankrupts we can conclude that V SP N B < V SP B : We discuss this LGD relationship in more detail in Section 3.2.
Claim 2 Contrary to the case of subprime borrowers, the value of an extra dollar lent to a prime borrower who has gone bankrupt is much smaller than one that is lent to a prime borrower who has never gone bankrupt:
To see this, we can again start from the debt value equation for prime borrowers who have never led for bankruptcy:
Given our assumptions and what we observe in the data, we can see that the rst term (1 P D P N B ) decreases signi cantly when a prime borrower enters bankruptcy as their post-bankruptcy probability of default increases. On the other hand, the latter term, P D P N B 1 LGD P N B , increases as probability of default increases and loss given default declines. Again, we need to determine which one of the two terms has a larger effect on V as prime borrowers move to bankruptcy. We can see in Figure 1 that the change in P D P N B to P D P B is a very large one-on the order of 20%. So, we conjecture that V P will fall as prime borrowers enter bankruptcy unless LGD changes on a very large magnitude.
A short simulation
We conduct two short simulation exercises to test the two conjectures seen above. As mentioned, the conclusions drawn rest on assumptions about the nature of loss given default for each type. In the prime case,
LGD changes by a large amount. In the subprime case, we claimed that V SP N B < V SP B based on the assumption that LGD SP N B > LGD SP B . To illustrate these assumptions, we solve equation 1 for each of the four types based on known values for probability of default (see Figure 1 ) and for all possible values of LGD. We can then determine what range of values of LGD are needed to con rm the conjectures above. Figure 2 shows the results of two simulations.
In the prime case, our exercise shows that there are no values of LGD that permit in increase in V P as borrowers move to bankruptcy (Panel A). There is a negligible black region meaning that Claim 1 is invalidated only in the very unlikely situation where LGD P B = 0 , i.e. recovery rates on defaulted debt of prime bankrupt individuals are close to 100%. In the subprime case, there is a range of LGD combinations before and after bankruptcy that are consistent with the conjecture above (Panel B). The shaded region is composed of LGD combinations that have post bankruptcy recoveries increase with respect to pre-bankruptcy. While this cannot currently be veri ed empirically, we believe that it is consistent with the concept that lenders have increased ability to seize assets on new debt after bankruptcy. This invokes the law of unintended consequences: bankruptcy is intended to shield assets from creditors, and indeed it does. However, the trade-off is that lenders have increased ability to claim assets on new lending as borrowers cannot le again for a period of time.
To sum up, this model together with the results of our simulation exercise provides support for our ndings regarding the differential supply of credit post-bankruptcy to prime and subprime borrowers. The framework presented helps us illustrate why the value of lending may be higher for subprime borrowers after they have led for bankruptcy as opposed to lending to prime borrowers, especially since the latter become more like a "subprime" borrower once they enter bankruptcy.
In the subsequent sections, we present data on credit availability pre and post bankruptcy for each type of borrower. These empirical analyses support the post-bankruptcy conjectures discussed above. We nd that while prime borrowers receive less credit after bankruptcy, subprime borrowers may indeed receive more. Both of these are consistent with the value changes in the lender models above.
Data
Our analysis is based on a unique, very large proprietary data set provided by one of the three major credit bureaus in the US. The data are drawn from geographically strati ed random samples of individuals and include information on variables commonly available in a personal credit report. In particular, the le includes age, a variety of account and credit quality information such as the number of open accounts, defaulted accounts, current and past delinquencies, size of missed payments, credit lines, credit balances, etc.
The information spans all credit lines, including mortgages, bank cards, installment loans and department store accounts. The credit bureau also provides a summary measure of default risk-an internal credit score.
As is customary, account les have been purged of names, social security numbers, and addresses to ensure individual con dentiality. Having information on credit quality allows us to answer some of the outstanding questions more accurately than has been done to date. Importantly, the data set also includes information on individual public bankruptcy lings. Our key variable of interest is revolving credit line limits. 6 We focus on revolving credit because unsecured credit is discharged during bankruptcy, and furthermore, our interest is in credit supply and credit limit is the best available proxy for it as has been justi ed by previous research (e.g. Gross and Souleles, 2002). We also consider availability of secured lending as a robustness check.
Unfortunately, we do not observe and therefore are not able to comment on the "price" or cost of available credit to these individuals, which is likely to be an important indicator of credit availability. Nonetheless, we believe our results are still informative and provide the rst direct evidence on credit access of bankrupt individuals.
For the analysis we drop individuals that have a total credit limit smaller than $1,000 in year 2003. We Table 2 provides the summary statistics for the variables used in our analysis. Tables 3 and 4 provide more detailed descriptive statistics on the average credit limit by credit score brackets for the whole sample (Panel A), for the sub-sample of individuals that never led for bankruptcy (Panel B), and for the sub-sample that le for bankruptcy (Panel C). In Panel C of Table 3 we can see that individuals with the lowest credit score (<300) have the lowest credit limit both before and after ling for bankruptcy, as expected: Also note that a signi cant fraction of the lowest credit score, bankrupt individuals (13%) experience an absolute increase in their credit limit.
Empirical Methodology and Results
Estimation of the credit access cost of bankruptcy
We de ne the credit access cost of bankruptcy (Credit Cost) as the difference in credit limit available to individuals that have led for bankruptcy with respect to the credit limit that would have been available to them had they not led for bankruptcy. This requires the estimation of a counterfactual credit limit for individuals that le for bankruptcy. We exploit the time dimension of our dataset to estimate the bankruptcy Table 5 :
where i is de ned for all individuals that have never led for bankruptcy and where X_2003 = fcreditscore i ; 2004. 7 Our data does not allow us to control for unobservables in the econometric model by including individual xed effects given the short time dimension (two periods). We attempt to control for heterogeneity between bankrupt and non-bankrupt individuals by including as many borrowers' characteristics as possible and by complementing the data with census variables that control for unobserved individual characteristics that are shared with the surrounding neighbors. We also run a wide variety of alternative speci cations as robustness checks by including interactions and splines with some of the explanatory variables (available upon request). The results are largely unchanged.
Next, we estimate the credit cost of bankruptcy for individuals that led for bankruptcy between 2003 and 2004 by subtracting the estimated credit limit in (2) from the actual observed credit limit in 2004.
The credit cost of bankruptcy is negative when individuals obtain less credit after bankruptcy with respect to the credit limit they would have had if they did not le. Figure 3 plots the average credit cost of bankruptcy against months since most recent derogatory public record, which includes bankruptcy lings. As explained above, the credit cost is estimated as of December 2004 for the cross-section of individuals that le for bankruptcy between the two observation periods. By examining the credit cost of bankruptcy of individuals in December 2004 with respect to the number of months since they led for bankruptcy we can make inferences about how credit availability changes over time after bankruptcy. We observe a U-shaped pattern, with a decrease in available revolving credit during the rst six months after ling for bankruptcy, as would be expected. The credit limit loss reaches its maximum ve months after bankruptcy and is on average $24,000 at that point. After that, the credit cost gets smaller and approaches $15,000, on average, at 18 months after bankruptcy. 8 Unfortunately, we cannot calculate the credit cost beyond 18 months after bankruptcy due to data limitations. Similarly, notice also that the observed decline in the rst months may just re ect the reporting lag to the credit bureau. Due to data limitations we cannot produce this gure using the 2006-2007 data (variable months since bankruptcy is not available).
Baseline Results
Heterogeneity: Credit Score
While on average a bankrupt individual faces a signi cant (albeit temporary) drop in available credit there is quite a bit of heterogeneity behind the average plotted in Figure 3 . In what follows, we attempt to identify and discuss the factors that explain the different patterns of access to credit post bankruptcy by examining the relationship between credit cost of bankruptcy and various borrower characteristics. Figure 4 plots the average drop in available credit for bankrupt individuals by credit score. It shows that on average there is a loss in available credit and for the highest credit score it is substantial-approaching $40,000 lost in revolving credit. In Figure 5 we show the probabilities of receiving an increase in counterfactual credit (a positive credit cost) by credit score. For a signi cant fraction of individuals (18.3%) the credit cost of bankruptcy is indeed positive, meaning that they actually get more credit than predicted by model (3). This gure illustrates the phenomenon that we highlight; those with very low credit quality are much more likely to receive increases in credit.
In Table 6 one can observe that individuals with the lowest credit scores have, on average, a positive bankruptcy credit cost. We measure this`bene t' to bankruptcy at $300 of increased revolving credit. While this increase is only 5.9% of the average credit limit prior to bankruptcy for the group of individuals, it is notable for the fact that it is positive. Importantly, this $300 re ect an average consumer experience, rather than a few outliers. Indeed, 65% of individuals in the lowest credit score group have a positive bankruptcy credit cost.
We interpret these results as supporting a credit supply story of bankruptcy along the lines of Dick and Lehnert (2009). Increased lending to low credit quality borrowers post bankruptcy provides a potential reduction in the deterrent to le for these individuals. In spite of the widely believed exclusion from credit markets, a default by a low credit quality borrower had a relatively small impact.
Heterogeneity: Credit Cycle
We next explore the degree to which our results are a function of the credit cycle. The 2003-04 period is one that has been characterized as a credit boom; indeed one that likely had particularly lax credit standards.
Potentially then, credit was easy to obtain both before and after bankruptcy. This section will evaluate how well our results hold up in a more restrictive credit environment.
As a preliminary test of whether these trends in credit access may be dependent on the credit cycle, we compare the mean bankruptcy credit cost in terms of revolving credit limit in 2003-04 against 2006-07. We present our results in Figures 4 and 5 and some additional descriptive statistics in Table 6 . As should be apparent, the gures show that in both time periods, the fraction of individuals that faced a positive credit cost of bankruptcy was declining in credit score; high quality borrowers suffered a larger relative decline in credit access.
The second notable feature of the gures is that during the credit boom of 2003-04 the bankruptcy credit cost was substantially lower for those of low credit quality. A much higher fraction of low credit quality individuals received counter-factually higher credit after bankruptcy during the credit boom (2003-04) than during the bust (2006-07). For individuals with high credit scores, the bankruptcy credit cost is similar in both time periods. These same results are shown in Table 6 .
Again, this story is consistent with the supply-driven cause of bankruptcy, in the sense that credit supply has an impact on the consequences of ling, and therefore, determines the propensity to le. Consistent with their results we also nd that different credit quality individuals are impacted differently by the credit cycle.
We can use the bank lending framework we presented in Section 3 to interpret these empirical results.
We can see that our ndings are consistent with (1) a small change in the PDs and LGDs of prime borrowers, which makes them as pro table as before, and (2) a signi cant increase in the PDs and/or increase in LGDs of subprime borrowers after bankruptcy in a downturn, which makes them a less pro table option than similar subprime non-bankrupt borrowers. Unfortunately, the time period of our sample only captures the beginning of the current downturn period in December 2007. Further research is needed as more recent data becomes available.
Heterogeneity: Other Factors
Combining data from the US Census on characteristics of the neighborhoods of these individuals, Table 7 shows that individuals with positive credit cost tend to live in areas with lower educational attainment, higher divorce rates, more blacks, and lower incomes. To further investigate these trends, we present in Figure 6 with the observation that lenders target riskier borrowers. In credit card industry parlance these individuals are referred as "cash cows" because they generate high income and pro t margins, usually from high interest rates and fee income, as illustrated in the numerical example presented at the end of Section 2 and the NY Times article referenced in the introduction. Unfortunately, our data does not contain information on the interest rates or fees charged on the accounts, and therefore, we are cautious to derive further conclusions from those observed patterns.
Other Types of Credit
An alternative interpretation of the observed differential change in access to credit between prime and subprime borrowers may be that these individuals use different forms of credit after bankruptcy and looking at revolving credit alone may be misleading. This could manifest in two ways. We may observe relatively high access to revolving, unsecured credit because issuers have maintained these lines at the expense of other types of credit. Alternatively, one may observe differential changes in access if the composition of demand by type of credit changes as a function of credit quality. For example, if low-risk individuals are more likely to apply for credit cards and high-risk individuals for auto-loans. Accordingly, we repeat our analysis on the bankruptcy credit cost for other types of credit-mortgages, installments loans (including auto-loans), and total credit. Figure 7 presents the results from this exercise.
The gure shows no evidence of the composition effects mentioned above and that total credit and mortgages follow a similar pattern to those observed using revolving credit alone. Having said so, interpreting the changes in secured lines, such as mortgages, is dif cult especially because only unsecured debt is discharged in bankruptcy and not secured loans. Nonetheless, it is interesting that installment credit shows a different picture: a smaller fraction of low credit score individuals have a positive credit cost, as compared to other credit types, while the percentage of individuals with a positive installment credit cost is quite stable across the credit score dimension. This is again consistent with the patterns reported in Porter (2008) for secured lending and is likely driven by other supply factors, such as differences in underwriting standards between secured vs. unsecured loans.
However, the fact that low credit-score individuals get more unsecured lending than secured remains a puzzle. One would expect that secured lending, which is generally considered to be a lower risk channel, would be more easily obtained in a high-risk context. We encourage future research on this topic.
Potential caveats
As is standard, there are a few factors that confound our interpretation of these observed facts. Among these is the identi cation of supply vs. demand effects. Recall that one of our central ndings is that individuals with higher ex-ante credit scores face a larger credit cost on average. One potential explanation for this might be that individuals who historically had good credit records but ended up in bankruptcy have suffered a permanent income shock or that they have defaulted strategically. Both of these possibilities would explain a decrease in a lender's willingness to lend to such individuals and a decrease in the demand for credit by these individuals. After all, individuals would be more likely to reduce their consumption and reliance on borrowing in the face of permanent income shocks. However, this on its own cannot explain the differential issuance of credit observed, unless there is reason to believe that the ex-ante low credit-score individuals are more likely to face frequent but temporary shocks. In short, there is currently no evidence that bankruptcy provides a signal about the nature of realized idiosyncratic shocks that differs systematically by ex-ante credit quality. Without such a differential, we are con dent that the results provided in this paper are re ective of lender supply decisions.
Similarly, it may well be that, well-educated individuals and/or those with ex-ante good credit histories are better at reading the ne print on solicitations they receive compared to others, and less likely to accept credit limits at any cost. Accordingly, lenders might well be targeting all bankrupt individuals but only those with low-credit scores accept the offers, explaining the observed patterns in our data.
However, both of these explanation are dif cult to justify in an equilibrium framework. In such an environment, one would expect lenders to respond to react; however, the legal literature provides ample evidence that all types receive continued solicitations for credit after bankruptcy. This suggests that our results emerge from differences in the provided limits rather than systematic demand differences amongst the borrowers.
Despite the fact that we cannot disentangle these demand factors from supply and even if the differential access is due to differences in demand, our initial nding about the provision of credit across the board still suggests that lenders seem to target bankrupt individuals. In other words, whether lenders are targeting riskier, sub-groups of individuals or not, they certainly do not seem to be shy about lending to individuals shortly after bankruptcy. This is consistent with the survey evidence provided by Porter (2006) on targeted solicitations of recently bankrupt individuals by lenders, as discussed in Section 2.
Conclusion
This paper presents, to our knowledge, the rst direct evidence on credit access of individuals post-bankruptcy, a topic that has generated much discussion and speculation in economics and other literatures. We rst show that while individuals do see signi cant drops in their credit lines immediately after they le for bankruptcy (probably as their debt gets discharged), they seem to be able to regain access to credit very soon thereafter.
Second, we show that those individuals who are effectively the least punished and can get the easiest access to credit afterwards tend to be the ones who have shown the least ability and propensity to repay their debt prior to declaring bankruptcy. In fact, a signi cant fraction of individuals at the bottom of the credit quality spectrum seem to receive more credit after ling than before.
We interpret this increase in credit access and the difference in credit provision across borrowers as evidence that lenders target riskier borrowers. This interpretation is consistent with anecdotal evidence on certain credit card industry practices of increasing interest rates and imposing punitive fees on negligent customers. The recent credit card legislation`Credit Card Accountability, Responsibility and Disclosure Act' is meant to protect consumers by introducing greater disclosure requirements and prohibiting certain practices by credit card issuers.
Nevertheless we need more analysis to resolve some of the confounding issues to have a clearer, stronger picture. In particular, we need a better understanding of the nature of income shocks or other factors that derive an individual's bankruptcy decision. After all, such an understanding is the key to whether bankruptcy reveals a change in an individual's future repayment behavior. Similarly, using longer time-series data it will be interesting to see how the exclusion credit cost might have changed over the last couple decades and whether credit availability for recently bankrupt individuals will change as part of the ever changing landscape associated with the current nancial turmoil, as hinted by some of our results based on limited data from 2007. 
